In birds, the mechanism of sex determination is unknown: it is uncertain whether the female-specific W-chromosome encodes an ovary-determining gene analogous to the mammalian testisdetermining gene, or whether testis determination is dependent on a double dose of a Z-chromosome gene(s) that escapes inactivation. In addition, birds do not carry a homologue to the Sry gene and the identity of the proposed sex determining gene is unknown. Currently, the gene considered the strongest avian candidate for a 'classical' testis-determining gene is DMRT1 (doublesex and Mab-3-related transcription factor 1). DMRT1 is conserved across vertebrates and is expressed in the developing gonads of mammals, birds, reptiles and fish, with higher expression in male than in female gonads. Chicken DMRT1 is located on the Z-chromosome and is expressed at higher levels in male (ZZ) gonads than in female (ZW) gonads, both at and after the suspected point of sex determination (day 5.5/stage 28). Calpains are implicated in numerous biological processes, particularly proliferation, programmed cell death, differentiation, and cell migration. In Xenopus laevis, the three major calpains genes have been sequenced and are known as capn 1 Mu/I and mu/m for the calpain 1, XCL-2 for the calpain 2, and capn 3 for calpain 3. In order to understand the function of calpains during the embryonic development of Xenopus laevis, we followed the expression of these enzymes from oocyte to metamorphosis.
In birds, the mechanism of sex determination is unknown: it is uncertain whether the female-specific W-chromosome encodes an ovary-determining gene analogous to the mammalian testisdetermining gene, or whether testis determination is dependent on a double dose of a Z-chromosome gene(s) that escapes inactivation. In addition, birds do not carry a homologue to the Sry gene and the identity of the proposed sex determining gene is unknown. Currently, the gene considered the strongest avian candidate for a 'classical' testis-determining gene is DMRT1 (doublesex and Mab-3-related transcription factor 1). DMRT1 is conserved across vertebrates and is expressed in the developing gonads of mammals, birds, reptiles and fish, with higher expression in male than in female gonads. Chicken DMRT1 is located on the Z-chromosome and is expressed at higher levels in male (ZZ) gonads than in female (ZW) gonads, both at and after the suspected point of sex determination (day 5.5/stage 28). Calpains are implicated in numerous biological processes, particularly proliferation, programmed cell death, differentiation, and cell migration. In Xenopus laevis, the three major calpains genes have been sequenced and are known as capn 1 Mu/I and mu/m for the calpain 1, XCL-2 for the calpain 2, and capn 3 for calpain 3. In order to understand the function of calpains during the embryonic development of Xenopus laevis, we followed the expression of these enzymes from oocyte to metamorphosis.
RNA and protein levels were analyzed by real-time RT-PCR and immunohistochemistry. We have observed that during the early stage, the calpains expression is hardly detectable. XCl-2 expression was the first one to be initiated at the gastrula stage and reached a maximum at neurula and taidbud stages. Both calpain 1 isoforms were expressed during a short period of time and their expression was mostly restricted to the tailbud stage. The amount of calpain 3 mRNA was approximately 15-fold lower than that of calpain 1 and calpain 2; it was particularly high during the organogenesis and growth. Notably, calpain 3 was the only enzyme strongly expressed at metamorphosis. In conclusion, these three proteases are involved in organogenesis and during metamorphosis only calpain 3 is implicated. These results are concordant with the immunohistological study. Div. Life Sci., Grad. Sch. Sci. Eng., Saitama Univ., Saitama, Japan
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